Vanadate stimulates Na+/H+ exchange activity in A431 cells.
Recent studies have established that polypeptide growth factors cause an elevation of the cytoplasmic pH (pHi) in cultured mammalian cells by stimulating Na+/H+ exchange. We show that vanadate, previously found to act as a mitogen for a number of cells, reversibly activates Na+/H+ exchange at micromolar concentrations in A431 cells, leading to a large increase of pHi. The stimulation of Na+/H+ exchange by vanadate is not due to inhibition of the Na+/K+ ATPase and is unrelated to possible effects of vanadate on cAMP levels. Elevation of pHi by vanadate and by epidermal growth factor (EGF) both display similar kinetics, and both EGF and vanadate stimulate the rate of pHi recovery following an acute acid load, suggesting that vanadate stimulates Na+/H+ exchange by a mechanism similar to that of polypeptide growth factor stimulation. Thus, stimulation of Na+/H+ exchange may be a common property not only of polypeptide growth factors but also of other, chemically unrelated mitogens.